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ABSTRACT : PURPOSE: To provide an optical data recording medium excellent in preservability and 
recording characteristics. 

CONSTITUTION: At first, a polycarbonate substrate with a thickness of 1.2mm, an outer 
diameter of 120mm and an inner diameter of 15mm having spiral pregrooves with a width 
of O.Sjtm and a depth of 160nm formed thereto at a pitch of 1 .6\im is fonned by injection 
molding 4,4',4",4"'-tetra(monohydroxyethylsulfonylamide) phthalocyanine Cu complex is 
treated with perchloric acid and the obtained salt is dissolved in isoprpyl alcohol and the 
resulting solution is applied to the polycarbonate substrate by a spin coating method to 
form a light absorbing layer. Next, a fluoroplastic coating resin is applied to the formed 
light absorbing layer by a spin coating method to form a reflecting auxiliary layer and an 
Au film with a thickness of 500nm is formed on the reflecting auxiliary layer by sputtering 
to form a reflecting layer and an ultraviolet curable resin is applied to the reflecting layer by 
a spin coating method to form a protective layer which is, in tum, irradiated with U V rays to 
be cured. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the optical information record medium which contains the perchlorate or 
periodate of phthalocyanine system coloring matter in an optical-absorption layer, and its manufacture method. 
[0002] 

[Description of the Prior Art] ConventionaUy., in order to make it 3 recording cbaracteristic. reproducing characteristics; etc. 
become the optimal, the system which added optical stabilizing agents, such as nickel complex, an aminium salt, and a nitroso 
compound, to the coloring matter of the India dicarbocyanine system has mainly been used for optical-absorption layer material 
at the pigment system write once optical disk. However, since these systems do not have weatherability, especially the enough 
stability over light, the improvement is desired. Then, re-promising ** of the metal complex of the phllialocyanine system 
coloring matter it has been supposed that is excelled in the stability of light and heat for many years is carried out as an 
optical-absorption layer material. 

[0003] Phthalocyanine system coloring matter (naphthalocyanine system coloring matter is included.) In this invention in the 
letter, it is the same below. About Ae metal complex, in order to raise solvent solubility and to raise the application nature by the 
spin coat, the detailed examination about the property change by the difference between a central metal and central metalUc 
compounds, an introductory functional group, etc. is made, and many patent application is also made. However, most 
examination about achieving an improvement of the ease of the record formation by phthalocyanine system coloring matter, 
especially reduction-ization of record power until now was not carried out, 
[0004] 

[Problem(s) to be Solved by the Invention] The absorption efficiency of the optical-absorption layer in the laser wavelength for 
record reproduction when [ required ] making the maximum reflectance (Rtop) after record of the same grade as commercial 
ROM type CD in the case of a pigment system postscript type optical disk, i.e., an absorbance, cannot be made larger than 
required. 

[0005] With the absorbance of minimum [ be / comparatively / easy to carry out decomposition generation of heat / in the case of 
the conventional India dicarbocyanine system material / it ] Although it was recordable by about 6-lOmW, since it was stable, in 
the case of phthalocyanine system material, even the about lOmW laser beam was unrecordable with the absorbance of the same 
grade as the case of the India dicarbocyanine system to light and heat. This was completely the same also about the 
phthalocyanine system material with which the solvent solubility conventionally for a well-known spin coat has been improved. 
[0006] 

[Means for Solving the Problem] In order to lower the power at the time of record of phthalocyanine system material, it is 
necessary to make it a part or all of material understand a generated heat part in that it is the same as that of the case of the India 
dicarbocyanine system material, and 300 degrees C or less. As one means for that, phthalocyanine system material was processed 
by perchloric acid or the periodic acid, it found out that it was very effective to accomplish these acids and salts, and this 
invention was reached. 

[0007] as another means for attaining the above-mentioned purpose ~ (**) ~ the salt of the perchloric acid of phthalocyanine 
system coloring matter or phthalocyanine system coloring matter, or the periodic acid — (**) ~ the method of adding the 
halogenation peroxide salt of the organic substance expressed with formula:R+ and X04- (R+ is an organic cation and X is CI or 
I) was also found by that it is effective 

[0008] the addition of the aforementioned (b) to the aforementioned (b) ~ criteria [ amount / of phthalocyanine system coloring 
matter, its perchlorate, or a periodate ] - carrying out - R+ and X04- Addition 1-300 weight % ~ desirable ~ 5-100 It is weight 
%. 1 when fewer than weight %, an expected effect obtains — not having — on the other hand — It is because it will be in the state 
where coloring matter is diluted and it cannot record if [ than 300 % of the weight ] more. R+ and X04 - Examples are 
tetraethylammonium perchlorate, tetrapropylammonium perchlorate, tetrapod n-butyl ammonium perchlorate, 
tetraethylammonium par iodide, tetrapropylammonium par iodide, tetrapod n-butyl ammonium par AODAIDO, etc., and are 
desirable. [ of especially tetrapod-n-butyl ammoniiun perchlorate ] Namely, R+ and X04 - The halogenation peroxide of 
nitrogen alkylation objects, such as tetrapod alkylammonium perchlorate as shown above, etc. is sufficient, and you may be the 
aminium compound which stabilizes coloring matter like inter-record-gap-003 (Nippon Kayaku Co., Ltd. make). Moreover, the 
cyanine system coloring matter which has a methine chain like India dicarbocyanine perchlorate is sufficient. 
[0009] The resin material of a reflective auxiliary layer is conplex-index-of-refiraction nE <=1.6, although it will not matter 
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anything if a spin coat can be carried out as a solution. Conditions need to be fulfilled. In order to make a reflection factor higher 
and to lower record power more, it is conq)lex-index-of-refi:action nE <=1 .5. Use of a resin is more desirable. As a material 
which can be used for this purpose, it is a polyterpene system resin. (nE =1.38) 
Fluoridation system resin (nE =1 .4) 
Siloxane system resin (nE =1.41) 
Oligo styrene resin (nE =1.59) 

Although ** is excellent also in weatherability and useful, as long as it fulfills the above-mentioned conditions, things other than 
the above-mentioned material may be used. What perchloric-acid-ized the solvent of the ketone system usually used, an alcoholic 
system, a keto-alcohol system, and a Cellosolve system or them as a solvent for dissolving these can be used. 
[0010] That is, one purpose of this invention is an optical information record medium which has the optical-absorption layer 
which consists of a (1) organic thin film, and it is offering the optical information record medium characterized by the 
above-mentioned optical-absorption layer consisting of the perchlorate or periodate of phthalocyanine system coloring matter. 
[001 1] Phthalocyanine system coloring matter is general term of a coloring matter conq)ound which has the skeleton of a 
phthalocyanine expressed by the following general formula-ization 1 in a structure expression, and naphthalocyanine is also 
included here. Although M in a formula expresses a central metal, Cu, Co, or especially nickel is desirable. 
[Formula 1] 



[0012] Another purpose of this invention is that the salt of the (2) aforementioned phthalocyanine system coloring matter offers 
an optical information record medium given in 4, 4*, and above-mentioned [ that are the perchlorate or periodate of *-tetrapod 
(monochrome hydroxyethyl sulfonyl amide) phthalocyanine copper complex 4" 4" ] (1). 

[0013] the optical information record medium which has the optical-absorption layer which still more nearly another purpose of 
this invention becomes from (3) organic thin film ~ it is ~ the above-mentioned optical-absorption layer — (**) - the perchlorate 
of phthalocyanine system coloring matter or phthalocyanine system coloring matter or a periodate, and (**) — it is offering the 
optical information record medium characterized by to consist of mixture with the organic-substance halogenation peroxide salt 
expressed with formula:R+ and X04- (R+'s is an organic cation and X's is CI or I) . 

[0014] Still more nearly another purpose of this invention is that the (4) aforementioned phthalocyanine system coloring matter 
offers the optical information record medium of 4, 4*, and the above-mentioned (3) publication 4" is '-tetrapod (monochrome 
hydroxyethyl sulfonyl amide) phthalocyanine copper con^lex, and the 4" of whose aforementioned organic substance 
halogenation peroxide salts is perchloric acid tetrapod-n-butyl ammonium or periodic-acid tetrapod-n-butyl ammonixmi. 
[0015] Still more nearly another purpose of this invention has (5) translucencies, and the optical-absorption layer which consists 
of coloring matter is prepared on the substrate in which the pulley groove was formed in the shape of a spiral. It can set to 
manufacture of the optical information record medium which consists of preparing on it the reflecting layer which consists of a 
metal membrane furthermore, and preparing further the protective layer which consists of a resin layer on it. It is offering the 
manufacture method of the optical information record medium characterized by applying the application liquid which consists of 
the perchlorate or periodate of phthalocyanine system coloring matter by the spin coat method on the occasion of formation of 
the aforementioned optical-absorption layer. 

[0016] Still more nearly another purpose of this invention is that the perchlorate or periodate of the (6) aforementioned 
phthalocyanine system coloring matter offers the manufacture method given in 4, 4', and above-mentioned [ that are the 
perchlorate or periodate of '-tetrapod (monochrome hydroxyethyl sulfonyl amide) phthalocyanine copper complex 4" 4" ] (5). 
[0017] Still more nearly another purpose of this invention has (7) translucencies, and the optical-absorption layer which consists 
of coloring matter is prepared on the substrate in which the pulley groove was formed in the shape of a spiral. It can set to 
manufacture of the optical information record medium which consists of preparing on it the reflecting layer which consists of a 
metal membrane fiuthermore, and preparing further the protective layer which consists of a resin layer on it. Formation of the 
aforementioned optical-absorption layer is faced. The perchlorate or periodate of (b) phthalocyanine system coloring matter or 
phthalocyanine system coloring matter, (**) - formula: - it is offering the manufacture method of the optical information record 
medium characterized by applying the application liquid which consists of mixture with the organic substance halogenation 
peroxide salt expressed with R+ and X04- (R+'s is an organic cation and X's is CI or I) by the spin coat method 
[0018] Still more nearly another piupose of this invention is that the phthalocyanine system coloring matter of the (8) 




http://www4.lpdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



aforementioned (**) offers the manufacture method given in 4, 4', and above-mentioned [ 4" is '-tetrapod (monochrome 
hydroxyethyl sulfonyl amide) phthalocyanine copper conqjlex, and 4" of above-mentioned organic substance halogenation 
peroxide salts of the aforementioned (*♦) is perchloric acid tetrapod-n-butyl ammonium or periodic-acid tetrapod-n-butyl 

ammonium ] (7). 

[0019] On the substrate in which still more nearly another purpose of this invention has (9) translucencies, and the pulley groove 
was formed in the shape of a spiral the optical-absorption layer which consists of coloring matter - preparing ~ further - a it top 
- con^lex-index-of-refraction real part nE nE <=1.6 Prepare the reflective auxiliary layer which consists of a low 
refractive-index resin, and the reflecting layer which consists of a metal membrane is further prepared on it. It can set to 
manufacture of the optical information record mediimi which consists of furthermore preparing on it the protective layer which 
consists of a resin layer, the application liquid for optical-absorption stratification which consists of the perchlorate or fault 
iodine sak of phthalocyanine system coloring matter on the occasion of formation of the aforementioned optical-absorption layer 
and a reflective auxiliary layer - and It is offering the manufacture method of the optical information record medium 
characterized by applying the application liquid for reflective auxiliary stratification which consists of a low refractive-index 
resin by the spin coat method, respectively. 

[0020] Still more nearly another purpose of this invention has (10) translucencies, and the optical-absorption layer which 
consists of coloring matter is prepared on the substrate in which the pulley groove was formed in the shape of a spiral. 
Furthermore, it is the complex-index-of-refraction real part nE on it. nE <=1.6 The reflective auxiliary layer which consists of a 
low Tefraetive^^index resin is prepared. It can set to the manufacture method of the optical information record medium wbicb 
consists of preparing on it the reflecting layer which consists of a metal membrane furthermore, and preparing fiirther the 
protective layer which consists of a resin layer on it. Formation of the aforementioned optical-absorption layer is faced. The 
perchlorate or periodate of (b) phthalocyanine system coloring matter or phthalocyanine system coloring matter, ** - (**) — a 

formula ~ : -- R - + XO - four - - (R+ is an organic cation and X is CI or I) - expressing having - the organic 

substance -- halogenation - a peroxide - a salt — mixture — from - becoming ~ an application — liquid — spin - a coat - a 
method - applying - things - the feature ~ ** ~ canying out - the above - (- nine -) - a publication ~ manufacture ~ a 
method - providing ~ 

[0021] Still more nearly another purpose of this invention is that the phthalocyanine system coloring matter of the (1 1) 
aforementioned (**) offers the optical information record medium of 4, 4', and the above-mentioned (9) publication 4" is 
-tetrapod (monochrome hydroxyethyl sulfonyl amide) phthalocyanine copper complex, and 4" of whose organic substance 
halogenation peroxide salts of the aforementioned (**) is perchloric acid tetrapod-n-butyl ammonium or fault iodine acid 
tetrapod-n-butyl ammonium. 

[0022] The (12) aforementioned optical-absorption layer still more nearly another purpose of this invention It is providing with 
the manufacture method of the optical information record medium a publication either of above-mentioned (5) - (1 1) 
characterized by having the decomposition point or a generating heat point 300 degrees C or less. 
[0023] 

[Function] As mentioned above, the temperature up of the laser radiation portion can be carried out to about 300 degrees C by 
absorption of phthalocyanine system coloring matter itself by the comparatively low laser power lOmW or less by using 
phthalocyanine system coloring matter as the salt of perchloric acid or a fault iodine acid, or adding the halogenation peroxide 
salt of the organic substance to this coloring matter, its perchlorate, or a periodate. At this time, this irradiation portion is these 
C10(s)4. - Ion or 104 - By exoergic decon:q)osition of ion, a tenqjerature up is carried out further and, finally the phthalocyanine 
of a laser radiation portion causes exoergic decomposition. This portion can be read as a record pit at the time of reproduction. 
[0024] 

[Example 1] Width of face 0.5 micrometers, the depth 160nm, pitch Thickness in which the pulley groove of the shape of a 
1 .6-micrometer spiral was formed The polycarbonate substrate with 1.2mm, an outer diameter [ of 120mm ], and a bore of. 
15mm was fabricated by the injection-molding method. 

[0025] As an optical-absorption agent, it dissolved in isopropyl alcohol 10ml, and 4, 4*, and 0.4g of things which processed 4" of 
-tetrapod (monochrome hydroxyethyl sulfonyl amide) phthalocyanine Cu conq)lexes by perchloric acid, and were made into the 
perchlorate 4" were used as the solution. 

[0026] The spin coat of this solution was carried out on the previous polycarbonate substrate. 

[0027] Furthermore, a fluorine system coating resin (nE =1.4) is prepared by the spin coat method as a reflective auxiliary layer 
on this substrate with coloring matter, and it is Au layer on it further. 500nm is prepared by the spatter, an ultraviolet-rays 
hardenability resin is applied by the spin coat method on Au layer, and UV light was irradiated and was stiffened. 
[0028] Thus, when the produced optical disk was reproduced by the semiconductor laser of 780 nm with the record machine for 
optical disks (the product made from a pulse tech, DDU-1000) and the EFM signal was reproduced by record and 0.5 mW by 9 
mW, the good eye pattern was obtained. Moreover, this opportunity When the signal of 450 kHz was recorded, C/N ratio was 
50dB and, on the other hand, Rtop was 65%. 

[0029] Moreover, the chart of ten:^)erature pair mass loss in quantity of the material used for the record at this time and calorific 

intensity was as being shown in drawing 1 . 

[0030] In ethyl acetate, composition of the above-mentioned copper-phthalocyanine perchlorate was performed by making a 
product recrystallize in cold water, after it added 4" of perchloric acid to the '-tetrapod (monochrome hydroxyethyl sulfonyl 
amide) phthalocyanine Cu complex and 4" carried out 3hr processing at the room temperature, 4, 4', and. 
[0031] The sak which ended the last washing was saved in the vacuum dryer, calculated the yield after dryness, and made it the 
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sanple of joint acid component analysis. 

[0032] It dissolved in isopropyl alcohol lOml, and 4 and 4' which were obtained by the above-mentioned method, 4", and 0.4g of 
4" perchlorates of a '-tetrapod (monochrome hydroxyethyl sulfonyl amide) phthalocyanine Cu conqjlex were used as the spin 
coat solution. 
[0033] 

[Example 2] On the same substrate as an exan:5)le 1, it is a 4, 4*, and 4"4" '-tetrapod (monochrome hydroxyethyl sulfonyl amide) 
phthalocyanine Cu conplex. 0.36g and perchloric acid tetrapod-n-butyl ammonium 0.04g was dissolved in isopropyl alcohol 
10ml, and what was used as the solution was applied by the spin coat method. 

[0034] Next, the reflective auxiliary layer, Au layer, and the ultraviolet-rays hardenability resin layer were prepared like the 
example 1 . Thus, when the produced optical disk was played by record and 0.5 mW by 9.8 mW using the same record machine 
as an example 1, the good eye pattern was obtained. Moreover, 450 kHz When the signal was recorded, it was 52dB in C/N 
ratio. At this time, Rtop was 68%. 

[0035] Moreover, the chart of ten^erature pair mass loss in quantity of the material used for the record at this time and calorific 

value was as being shown in drawing 2 . 

[0036] 

[Conparative Example(s)] On the same substrate as examples 1 and 2, the 4, 4*, and 4"4" '-tetrapod (monochrome hydroxyethyl 
sulfonyl amide) phthalocyanine Cu complex was apphed by the spin coat method like exan^les 1 and 2 as an optical-absorption 
agent. Furthenriore, the r efiective auxiliary layer, Au layer, and the ultraviGlet-rays hardenabilitj' resia layer were prepared like 
examples 1 and 2. Thus, the produced optical disk was recorded by a maximimi of 13mW using the same record machine as 
exanq)les 1 and 2, and when it reproduced by 0.5 mW, the reproduction wave was not acquired at all and did not have the 
recorded trace, either. 

[0037] The chart of temperature pair mass loss in quantity of the material used for the record at this time and calorific value was 

as being shown in di^awing 3 . 

[0038] 

[Effect of the Invention] The optical information record medium of this invention combines the outstanding shelf life and the 
outstanding recording characteristic, and its reliability improved extremely as compared with the conventional optical 
information record medium. Moreover, since it is recordable by lOmW or less, the optical information record mediimi of this 
invention is easily recordable with the cheap [ comparatively ] and marketed record machine which used semiconductor laser. 



[Translation done.] 



